Background of the Study: The clinical experience that there is a great variability in the ease of performing lumbar microdiscectomy, in particular while instructing the trainee surgeons.
Introduction:
Lumbar microdiscectomy has been widely accepted by neurosurgeons as a method of choice for the treatment of lumbar disc prolapse ( 1 ' 2 ' 3 ) . The technique has also been practised in our institution since 1982 , Although the outcome of microdiscectomy varies widely , the success rate may be as high as 90% ( 4 ' 5 ' 6 ) .
There are many paper studying the factors related to outcome ( 7 , 8 ' 9 ' 1 0 ' 1 1 , 1 2 ) . However, there is little available information that correlates preoperative variables to the intra-operative findings and subsequent outcome. We, therefore, undertook a prospective study to determine the role of the pre operative symptoms, it is duration and the radiological findings in predicting the intra-operative findings and consequent surgical difficulty during microdiscectomy. We carefully chose the subject of single disc prolapse in order to avoid selection bias.
Patients and Methods: Study Population:
Patients, admitted to the neurosurgical service at King Fahd Hospital of the University, Al Khobar, Saudi Arabia, with a single lumbar disc prolapse were registered for microdiscectomy and analysis from January 2004 until June 2005. Patients with multiple disc prolapse or those with past history of surgical intervention were excluded.
Data Collection:
The clinico-radiological information recorded at the time of admission was transferred to study protocol and included the age, sex, weight, height, nature of occupation, heavy or light habitus, presenting symptoms of the degree of back or leg pain and their duration, the degree of neural deficit, the level of disc space in question, and detailed neurological findings on conventional x-rays, CT scan and MRI, wheather the prolapsed disc is unilateral, central,degree of theaca oblitration ,and also associated canal stenosis or facet hypertrophy .
The Intra-operative findings included the status of epidural veins, the volume of blood loss, the degree of fibrosis at the site of intervention, and the total time in minutes to complete the procedure of microdiscectomy.
Data Analysis:
The collected data were analysed by using Statistical Package of Social Science (SPSS/PC) Release 10. The mean values of variables were compared using the student t-test. The nominal and ordinal variables were tested using Pearson Chi-square test for linear association. Multiple logistic regressions were used to assess the relationship between the preoperative clinicoradiological factors and intra-operative findings. A p-value of 0.05 was considered as statistically significant.
Indications for Microdiscectomy:
The candidates for the procedure were patients with single lumbar disc herniation with radicular pain or a degree of neural deficit, and who failed to respond to conservative treatment lasting for 3-6 months. Independent radiological assessment by CT scan, myelography, CT myelography or MRI was done to correlate with clinical presentation.
Surgical Technique:
All the patients in the study were operated upon by a single surgeon to minimise the bias. The procedure of microdiscectomy was standard and included the following steps:
All patients were placed in prone position using same frame and table and under general anaesthesia with free abdominal movements, and with minimal flexion of both hips and knee joints. X-ray identification of the level of disc prolapse was followed by naked-eye skin and muscle incision. The microscope was introduced to open ligamentum flavum. A partial laminotomy was done with a high-speed drill if required. The prolapsed disc was removed without aggressive disc space evacuation 13. The wound drains were used sparingly. All patients received prophylactic antibiotics. The majority of patients were discharged the 3nd day after the procedure.
Results:

Clinico-Radiological:
The study included 82 patients with single level lumbar disc prolapse. Their mean age±SD was 4±10. Sixty-four (78%) were men and 18 (22%) were women. Their weight ranged from 40-105 Kg (mean±SD = 75±13). Their height ranged from 140-190 cm (mean±SD = 16±11). For the duration of symptoms, patients were divided into four groups: (1) 3 months = 20 (24%) ; (2) 3 -6 months = 10 (12%); (3) 6 -12 months = 22 (27%); and (4) 12 months = 30 (37%).
The leg pain was the predominant symptom in 48 (59%), while backache was the dominant complaint in the remaining 34 (41%). The neurological deficit was a feature in 42 (51%).
The level of involved disc was L3-4 in 10 (12%), L4-5 in 50 (61%) and L5-S1 in 22(27%). Other radiological findings were isolated root compression in 40 (49%), central disc prolapse without canal stenosis in 14 (17%), central disc prolapse with canal stenosis in 16 (19%) , and 12 (15%) had focal bony anomalies besides the disc prolapse.
Intra-Operative: Epidural veins:
The veins were normal or minimally dilated in the majority 56 (68%) of patients but were significantly dilated in 26 (32%). The majority 54 (66%) were also without undue epidural fibrosis at the surgical site but in 28 (34%) fibrosis was significant. The dilated veins were found significantly more often in patients who presented with back pain as dominant symptom (p = 0.001), and in patients with lengthy duration of preoperative symptoms (p = 0.049). The details are shown in Table 1 (a, b) . The size of epidural veins appears to be smaller in patients with one nerve root compression than in those with central disc prolapse but the difference did not reach significance (p = 0.59). Other independent variables did not affect the size of the veins. Logistic regression confirmed a significant influence of preoperative duration of symptoms (p = 0.0168), and prominence of low back pain ( p = 0.0313) on the size of the epidural veins. Fibrosis at the Surgical Site:
The epidural fibrosis at the surgical site was also significant and more frequent in patients with low back pain as the dominant symptom (p = 0.0001), in prolonged duration of symptoms (p = 0.001), and in those with central disc prolapse and theca compression (p = 0.012). Table 2 (a-c) illustrates these ratios. The degree of fibrosis was greater in patients operated for L4 -5 disc prolapse than other levels but difference did not reach level of significance (p = 0.60). The rest of the independent variables did not affect the degree or severity of fibrosis. Logistic regression confirmed the influence of low back pain (p = 0.0027), the preoperative duration of symptoms (p = 0.0029) and radiological level of disc prolapse (p = 0.0126). Blood Loss:
The blood loss was no more than 100 ml in 52 (63%) but the bleeding was significant (>100 ml) in the remaining 34 (37%) patients. Not unexpectedly, the blood loss was significantly more in patients with low back pain (p = 0.0001), and in those presenting with prolonged duration of preoperative symptoms (p = 0.009). The blood loss was smaller in patients with single nerve root compression than those with central disc prolapse or those with bony abnormalities (p = 0.001). Table 3 (a-c) illustrates these findings. The volume of blood loss was not affected by other independent variables. Yet again, logistic regression confirmed the significant influence of low back pain, radiological level of disc prolapse and preoperative duration of symptoms (p = 0.0004, 0.0013 and 0.01 respectively) on the amount of blood loss. 
Duration of Surgery:
The duration of surgery was less than 120 minutes in 54 (66%) but lasted significantly longer than 120 minutes in the remaining 28 (34%). The duration was significantly longer in patients when low back pain more than leg pain, in those with prolonged preoperative duration of symptoms, and by radiological abnormalities ( p = 0.038, 0.0120, and 0.001 respectively). Table 4 (a-c) illustrates the differences. The remaining independent variables lacked any influence on the time spent in microdiscectomy. The influence of prolonged duration of symptoms and the x-ray findings of the involved level on the duration of surgery was confirmed by logistic regression (p = 0.002 and 0.0025 respectively). Discussion:
The outcome of microdiscectomy has received extensive coverage in the literature ( 6 , 1 0 ' 1 3 , 1 4 ) . There is a general consensus on a number of factors that predict a good, or a negative prognosis. Patients with back pain as dominant symptom, poor psychological profile of the patient, tendency to litigate and the degree of fibrosis at the surgical site would be considered as unfavourable variables ( 6 , 1 0 ) . Where as factors like leg pain as their predominant symptom, single nerve root compression from a central disc prolapse and a close correlation between radiology and clinical findings can predict a reasonably accurate and good outcome after surgery.
A number of investigative studies have produced considerable impact on the subject. Woertgen et al ( 1 5 ) in their prospective study of 107 patients, undergoing microdiscectomy, developed a low back prognostic score that could predict a favourable outcome in as many as 84% patients. Fager ( 1 6 ) on the other hand emphasised that a successful operation for ruptured lumbar disc is directly related to an appropriate selection of patients.
A number of studies have highlighted reasons for failure and these include Intra-operative complications like nerve root injury, injury to the dura and extent of fibrosis (17 ' 18 ' 19,20 ' 21) and less than thorough discectomy ( 2 2 ) , incorrect diagnosis, missed lesions and iatrogenic causes^7' 2 3 ' 2 4 ) that may engender a relatively poor outcome. Preoperative radiology also portrays large in predicting the outcome: Kotilainer and colleagues^1 3 ) considered the grade of disc degeneration in preoperative T2 MR Imaging to be accurately predictive of postoperative clinical instability.
Porchet F. et al ( 2 5 ) studied the association between the clinical examination and the Radiological assessment of lumbar disc disease in patients with sciatica. They found a positive correlation between disability status and imaging findings, a more severe disability status associated with more severe disc disease.
While the validity of a number of these factors (some of them complex) cannot be under emphasised, our study had a limited aim to correlate pre-and intra-operative factors in defining possible surgical difficulties and therefore the outcome. Our close scrutiny of intra-operative events and a rigorous statistical analysis suggest that there is a close correlation with the patient's clinical and radiological profile, and what may be found intra-operatively in patients with single disc prolapse. The study has consistently related the effect of low back pain Vs leg pain, duration of symptoms, radiological evidence of prolapse, with or without thecal compression, to the status of epidural veins, fibrosis, blood loss and the duration of the operation (Tables 1-4) .
The presence of dilated epidural veins in a third of our patients and factors like dominant low back pain, longer duration of symptoms and radiological evidence of central disc prolapse with thecal obstruction would significantly influence the operative difficulties including excessive blood loss and possible complications. If the role of epidural veins and degree of fibrosis is central to the success of microdiscectomy then our study has been able to define the profile of patients in whom the dilated veins, degree of fibrosis, volume of blood loss, and duration of surgery may be predicted with confidence; and the ease and difficulty of the procedure may be forecast.
Conclusions:
The results of this study suggest that microsurgical procedure for prolapsed lumbar disc is affected significantly by the clinico-radiological profile of the patients, a patient with short duration of symptoms, leg pain as predominant symptom, lateral disc herniation and absence of bony abnormalities on radiology,
